Arterial Performance Evaluation on an Adaptive Traffic Signal Control System  by Tian, Zong et al.
Available online at www.sciencedirect.com
1877-0428 © 2011 Published by Elsevier Ltd.
doi:10.1016/j.sbspro.2011.04.445
Procedia Social and Behavioral Sciences 16 (2011) 230–239
6th International Symposium on Highway Capacity and Quality of Service 
Stockholm, Sweden June 28 – July 1, 2011 
Arterial Performance Evaluation on an Adaptive Traffic Signal 
Control System 
Zong Tiana, Fred Oheneb,Peifeng Huc1* 
b,cDepartment of Civil & Environmental Engineering 
University of Nevada, Reno 
Reno, NV 89557 
bRegional Transportation Commission of Southern Nevada 
600 S. Grand Central Pkwy. Ste. 350 
Las Vegas, NV 89106, U.S.A. 
Abstract 
This paper documents the evaluation of Sydney Coordinated Adaptive Traffic System (SCATS) at a major signalized arterial in 
Las Vegas. The evaluation was based on various performance measures, including primarily travel times and stops at selected 
routes along the arterial. Extensive travel time runs were conducted during the weekday and weekend peak periods. Arterial 
performance was compared between SCATS and conventional time-of-day (TOD) coordination plans. Based on the data and 
analysis results, a general conclusion was reached that no significant improvement on arterial progression was achieved with 
SCATS under normal traffic conditions. However, this conclusion was made based on a major limitation of using video detection 
in the field, which may have significantly limited SCATS from achieving its best performance. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
The performance of signalized arterials is generally assessed under coordinated signal control and operations. 
Conventional coordination is generally achieved by implementing a set of time-of-day (TOD) coordination plans. A 
TOD plan is characterized as a fixed-cycle plan often obtained through minimizing total delay or maximizing 
arterial bandwidth based on given traffic volume and other variables. Several predetermined timing parameters 
(cycle lengths, offsets, and splits) are imbedded in the signal controllers and the plans run according to a time base 
regardless of traffic demand variance. In recent years, adaptive traffic signal control systems have emerged as an 
alternative to signal coordination. Unlike TOD coordination, adaptive traffic signal control systems can rapidly 
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2. Before-after study evaluation 
Time-of-Day coordination plans 
A new set of optimal TOD plans were developed prior to SCATS implementation and these timing plans were 
later compared with SCATS. TOD plans were developed according to the following rules: 
• A 140-sec cycle length was used for the new plans. This was consistent with the cycle length used at 
nearby and crossing arterials. Therefore, disruption to the crossing arterials would be minimal. 
• The new plans aimed at maximizing arterial bandwidth for the through movements along Boulder Highway 
and between the triangle area intersections. This was mainly done by adjusting the offsets and phasing 
sequences at each intersection. 
• The TTI-4 phasing scheme (Abdel-Dayem and Tian, 2009a) was applied at the US 95 diamond 
interchange. Using this phasing sequence would eliminate all vehicle stops between the two signals. 
Four peak periods were studied, which had the same 140-sec cycles although the offsets and phasing sequences 
were different among the four timing plans: 
• AM Peak Period: 06:45 AM - 08:45 AM 
• Midday Peak Period: 12:00 PM - 02:00 PM 
• PM Peak Period: 03:45 PM - 05:45 PM 
• Weekends (Saturday) Peak Period: 12:00 PM - 04:00 PM  
Since the fundamental conclusions are similar among AM peak, Midday peak, PM peak, and Weekends peak 
periods, only the AM peak period results are presented. The time-space diagram and other related signal timing are 
shown in Figure 2. The marker and numbers shown in the figure indicate the offsets at each intersection, referencing 
to the end of the main street phase. 
As part of this study, the characteristics of platoon dispersion were investigated. The primary objective of the 
platoon study was to identify whether vehicles would maintain a good platoon structure as they travel along the 
arterial. Because of the large signal spacing in the study network, it is important that the vehicles maintain good 
platoons in order to achieve the best benefit from coordination (Manar and Baass, 1996). Based on field 
observations (Abdel-Dayem and Tian, 2009b), it was found that, for most of the time, the vehicles were able to 
maintain good platoons while traveling along the arterial. Such platoons were the premises for coordinating the 
signals in the arterial.  
Data collection 
While travel times, stops, and delays are the typical performance measures, collecting system-wide vehicle delays 
in the field is generally impractical due to the significant amount of effort involved. In reality, drivers tend to be 
more sensitive to their route travel time and number of stops. Due to the above reasons, travel time and number of 
stops for every route were selected as the measures for evaluating the performance of TOD coordination plans and 
SCATS.  
Figure 3 shows the 17 selected major routes for data collection and analyses. These routes cover all the major 
routes within the study network, including both arterial through routes and routes involving major turning 
movements entering or exiting the arterial. The sequence of the routes was carefully designed so that driving the 
routes would provide data collection continuously and the maximum number of travel run samples from each time 
period could be obtained. This would also guarantee consistency for the before-after study. One important aspect 
was to have the probe vehicle to be in a random position at each route. A random vehicle position means the vehicle 
can be in any part of a platoon, not always at the front of a platoon. Completing all 17 routes took about 1.5 to 2 hrs. 
Each route was driven at least once during each peak period. The entire data collection period lasted one week for 
both the before and after cases, covering all the weekday and weekend peak periods. Although this data collection 
effort was considered as one of the most comprehensive studies of similar nature, the number of samples was still 
limited from statistical point of view. The travel time data were collected using a GPS unit and PC-Travel software. 
The GPS data was also complemented with a video camera. The recorded videos were found to be valuable when 
later verification was needed for any unusual data and traffic circumstances. The videos also provided data backup 
in case the GPS unit did not function properly. 
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Figure 2 Time-Space Diagram of AM Peak Coordinated Plan
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Figure 3 Routes of Travel Time Improvemen
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of stops due to the small values which may not provide statistically valid results. Figure 4 highlights the routes 
showing various levels of improvement by SCATS over the TOD coordination. 
Table 1 Travel time and stop - AM peak
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• The study only compared the performance during normal weekday and weekend peak periods. The before 
case time-of-day plans were developed according to newly collected traffic flow data. The study did not 
compare the performance during off-peak periods and special events. The long-term benefits of SCATS 
under evolving traffic conditions could not be assessed in this study.  
• Even though the travel time runs were considered as one of the most extensive field studies so far, the 
number of samples for each individual route may still be too low to conduct reliable statistical tests and 
draw decisive conclusions.   
3. Summary and conclusions  
This study documented the arterial performance evaluation on the SCATS adaptive signal control system. Field 
data and analysis were based on a major arterial section in Las Vegas, Nevada, U.S.A. The evaluation was 
conducted based on extensive before and after travel time runs at selected routes within the study network. A 
particular focus was on the arterial travel times and stops, which are typical performance measures used for 
evaluating signalized arterials. The major findings and conclusions from this study are provided below: 
• When compared with the optimized TOD coordinated plan operations, SCATS plans showed insignificant 
improvements on a small portion of the travel routes. The majority of the routes showed either no 
improvement or worse performance (increased travel times and number of stops). No improvements were 
found with SCATS plans for the arterial through routes during all study periods. This finding is 
inconsistent with some previous studies involving field evaluations (Martin and Stevanovic, 2008; Peters et 
al. 2008). 
• The use of an older video detection system for SCATS may have limited its performance, because 
problems might arise due to detector reliability and accuracy.  
• This study supports a conclusion drawn from a study by Petrella and Lappin (2006) that a well-designed 
coordinated plan should always provide equal or better performance than adaptive signal control systems 
under predicable traffic conditions. Adaptive signal control systems are likely to be better when traffic flow 
is highly variable and can sustain for a longer period without involving major re-timing efforts. 
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